MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA KOMITO3UTHBIX KOHCTPYKIIU
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MOATOTOBKU
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YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
Hunos Anekceit CepreeBud, K.T.H., AOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHWKA KOMITO3UTHBIX KOHCTPYKITUM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-4.1

3HAHUA:

TUTOBBIX KOMIIO3UTHBIX KOHCTPYKLIMI paKeTHO-KOCMHUEeCKOW TeXHUKH;

00 OCHOBHBIX TIOIX0/AX OTIpe/ie/ieHnst PU3NKO-MeXxaHWueCKUX XapakTepuctiuk KM;;;

YMEHUA:

CUHTEe3UpOBaTh NPUHLMITHA/BHBIE CXeMbl KOHCTPYKLIMI M3 KOMIO3ULIMOHHBIX MareprasioB U MPOBOJUTH
UX pacyer;

TPOBOAWTH pacueTsl PU3NKO-MexaHUueCKHX XxapakTepuctk KM;;;

HABbIKU:

MOHMMaHHe TIPUHLUMHUAIBHBIX CXeM KOHCTPYKLIMI 13 KOMITO3ULIMOHHBIX MaTepuasoB U MeTO/0B UX

pacuera.;

paboTel C MpOrpaMMHBIMU TPOAYKTaMH, MpeJHa3HaueHHbIX /s pacyeTa (U3MKO-MeXaHHUeCKHX
XapakKTepUCTUK CJIOUCTBIX KM;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huconiimaa MEXAHUKA KOMITO3UTHBIX KOHCTPYKL[I/II?'I SIB/ISIETCS JUCLIATITMHON YaCTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, COITPOTUB/IEHUE MATEPHUAJIOB, MATEPUAJIOBEJJEHUE, TEXHOJ/IOTUSA
KOHCTPYKIIMOHHbBIX MATEPUAJIOB, MTHOKEHEPHAS1 1 KOMIIBIOTEPHASI TPA®UKA,
MATEPUAJIOBEJEHUE KOMIIO3UIITMOHHBIX MATEPUAJIOB, XNMHUA ITIO/IMMEPHbBIX
CBA3YIOHINX, TEXHO/JIOI'USA MAINIMHOCTPOEHUS, ABTOMATU3AIIUA WH)XXEHEPHO-
TEXHUYECKHNX PACYETOB, NMHO®OPMAIIMOHHBIE TEXHOJ/IOI'A n
IMPOTPAMMHPOBAHUE, TEOPUSI BEPOATHOCTEM M HAYAJIA MATEMATUYECKON
CTATUCTUKN.

CopepxaHue TACITUTITMHbI SIBJISIETCS OCHOBO# ISt OCBOEHMSI TUCITUTUIAH:
BBICOKOTEMITIEPATYPHBIE KOMIIO3UIIMOHHBIE MATEPUAJIbI, [AWHAMUKA "
IMPOYHOCTh KOHCTPYKIIVH, VCIBITAHUE KOHCTPYKIIU M3 KOMITIO3UIIMOHHBIX
MATEPUAJIOB, KOMIIO3UIIMOHHBIE MATEPHAJIbBI C META/IZIMYECKON MATPUIIEMN,
KOHCTPYKIIM PAKETHO-KOCMHUWYECKOMW TEXHHMKU H3 KOMIIO3UIIMOHHBIX
MATEPUAJIOB, HAHOCTPYKTYPHOE MOJUOUIINPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB, HAYYHO-UCCJ/IEJOBATE/IbCKASA PABOTA, OCHOBBI
KOHCTPYUPOBAHUAA KOCMMUYECKUX AIIIIAPATOB, IIOAI'OTOBKA K IIPOLEAYPE
3AIIUTHI n 3AIIIUTA BBIITY CKHOM KBAJTMOGUKAITMOHHOM PABOTBHI,
IMPOEKTUPOBAHUE KOCMHNYECKHUX AIIIAPATOB, ITIPOM3BOJICTBEHHBIN KOHTPOJIb U
JE®EKTOCKOIIMSA KOHCTPYKIIMMA M3 KM, IPOMU3BOJCTBO WM3AE/JINUM PAKETHO-
KOCMUUYECKOM TEXHUKHN, CBOPKA W MHCIHBITAHUSA WM3JEJINNA PAKETHO-
KOCMUUYECKOM TEXHWKH, COEJUHEHUE KOHCTPYKIUM N3 KOMIIO3UIIMOHHBIX
MATEPUAJIOB.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLINH, C('I)OPMI/IPOB&HHBIE y 06yqa}01qerocsl A0 HadadJ/la U3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus, TeOPETUYECKOTO 1 SKCIIePUMEHTa/IbHOIO UCC/IeJOBaHHUS B
rpoeccoHaNLHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH TOHUMATh TIPUHLIUIILI pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/lbHOCTH

¢ OIIK-3 — CrniocobeH y4acTBOBaTh B pa3paboTKe TEXHUUECKOU JJOKyMEeHTal[|UW, CBA3aHHOH C
npod)eCCHOHAILHOM [1eSITeNTbHOCTBIO C MCII0/Ib30BaHWEM CTaH/apTOB, HOPM H ITpaBuiI

e OIIK-7 — CniocobeH pa3pabaTbiBaTh aArOPUTMbI U KOMIBIOTEPHBIE TPOTrPAaMMBbI, TPUTOAHBIE /IS
MpPaKTUYeCKOro MpUMeHeHUs

¢ [ICK-4.1 — CriocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHEAPSTH TEXHOIOTMUYeCKHe TIPOLeCCHI U
MarepuaJisl /iJisl IPOU3BO/ICTBA KOMIIO3UTHBIX KOHCTPYKLMI, MO/|e/IMpOBaTh TEXHO/IOIMUeCKUe IIPOLieCChl
TIPOU3BO/CTBA PaKeTHO-KOCMUYECKON TEXHHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 6 Paszpen 1. diemenTsl MexaHuku KM. 1.1. O6o6wieHHbIH 3akoH ['yKa /1 H30TPOIHBIX U 16 6 6 0 10 30
anu3oTponHbeix KM. 1.2. OcobenHoctr paspyiuenus KM.
Pazpen 2. Onenka ¢pusuKo-MexaHuyeckux xapakrepucruk KM. 2.1. Onpesienenue
3 6 ynpyrux xapakrepuctuk KM. 2.2. OcHOBbI Teopuu MpouHOCTH KM (CTPYKTYpPHBIH MOJXOA). 66 46 12 34 20 30
2.3. OcHoBbl Teopuu npouHocti KM (deHomeHonornueckuii noaxox). 2.4. Obugue
TIpe/ICTaB/IeHUsI O CTPYKTYPHO-(eHOMeHoorn4eckoi Mogem KM.
Paspen 3. Muoroc/oiiabie KM. 3.1. OCHOBHbI€ [0/I0)KEHHSI TEOPUH MHOTOC/IOMHBIX
KOHCTpyKLMiA. 3.2. Tepmoyripyrue xapaktepuctiku KM. 3.3. Mogiens noBe/jeHHst MOHOC/IOS B
3 6 cocTaBe MakeTa c0eB MHorocaoiHoro KM. 3.4. Anroput™ pacuerta IpoLeccoB 26 16 16 0 10 40
nedopmupoBanus U paspylieHus ciaouctoro KM. 3.5. AHanu3 MeTof0B pelileHus 3aza4
OINTHUMAa/ILHOTO MPOEKTHPOBAHUS KOHCTPYKLuH 13 KM.
Bcero 3a 6 cemecTp 108 68 34 34 40 100
Bcero no gucuuninHe 108 68 34 34 40 100
3.2. AyATOPHBII NPAaKTUKYM
Homep u
P Oo0nem,
Ne |HamMeHoOBaHUe
Tema npakTHUecKoro 3aHATUSA ayp.
n/n paspena
4yacoB
JUCHMILITAHBI
1 3ausatue 1-2. PaccMaTprBaroTCs OCHOBHBIE TIOAXO/bI AJ1s1 ONIpe/iesieH st 6
MOZY/I1 YIIPYTOCTU KOMIIO3ULIMOHHBIX MaTepuasioB
2 3ausitie 3. Boiaua momariHero 3azanust Nel. O0Cy»XeHre KOHKPETHBIX 4
BOIIPOCOB I10 3aJjaHUI0.
Paszen 2 3ansiTue 4-5. PaccMaTpyBarOTCsl OCHOBHBIE MOAXO/IbI /1J1s1 OTIpele/IeHus
3 o fHKa ’ [IPOYHOCTH KOMITO3ULIMOHHBIX MaTepyuaioB U OCHOBHbIE BH/IbI 8
q);IBHKO (heHOMEHOIOTUECKUX KPUTEPHUER IPOUYHOCTH.
4 |MexaHmueckux 3ansiThe 6. Beiaua somanaux 3agaduit Ne2 u Ne3. O6cyskzieHve 4
XapaKTePUCTHK KOHKPEeTHBIX BOIIPOCOB I10 3aJaHUsIM.
KM. 3ansTue 7. PacueT moBepXHOCTU NPOYHOCTU KOMITO3ULIMOHHOTO MaTepuasia
33/JaHHOM CTPYKTYPHI C TTOMOII[bIO0 CTPYKTYPHO-(PeHOMEeHOI0rueCKOTro
5 nozaxoga Ha 3BM u pacueT moBepXHOCTU MPOYHOCTHA KOMIO3ULMOHHOTO 6
Marepua’sia 33/JaHHON CTPYKTYPHI C IIOMOIILI0 (heHOMEHOIOTUYeCKOTo
Mo/IXofia rpaduue CKUM MEeTO/[OM.
6 3anstus 8,9. Caua oMaIllHUX 3alaHUM CTYIeHTaMH1 M MX 3alluTa. 6
Bcero 3a 6 cemectp 34
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne | Homep u HaMeHOBaHHUe pasjesa Oo0nemMm,
CopepikaHue yueOHOro 3aJaHusA
n/n JMCLMIL/IMHBI 4acoB
1 1.1. O60061TIeHHBIN 3aK0H T'yKa /1711 U30TPOITHBIX U 5
Pasgen 1. DnemenTtbl MexaHukyu KM. ([aHu30TponHbIX KM.
2 1.2. OcobennocTu paspymerus KM. 5
3 2.1. OnpepeneHue yrpyrux xapakrepuctuk KM. 5
4 2.2. OcHoBbI TeopuM NpoYHOCTU KM (CTpPYyKTYpHBII 5
TOAXOL).
Pa3gen 2. OtieHka Gpu3snko- > ?’? OA) M
5 |MexaHW4YeCKUX xapakrepuctuk KM. |7:-- CHOBBI TEOpUH HP O4IHOCTH 5
(beHOMEHOTOTMUE CKMIA TIOAXO).
6 2.4. O61Ie NMpeiCTaBIeHNs O CTPYKTYPHO- 5
teromeHonoruueckoit mogent KM.
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7  |Pasgen 3. MHorocnoiiHele KM. 3.1. OCHOBHBbIE NONOXXEHHUSI TEOPUU MHOTOCJIOMHBIX 2
KOHCTPYKLUH.

8 3.2. Tepmoynipyrue xapakrepucTuku KM. 2

9 3.3. Mogesnb TOBE/IeHNs MOHOC/ION B COCTaBe MaKeTa 7
c10eB MHOrocousoro KM.

10 3.4. AnroputM pacueTa npoiieccoB JehopMHUPOBaHUs 2
U paspyluenus ciouctoro KM.

1 3.5. AHanm3 MeToZI0B peLueHus 33/1a4 ONTUMA/LHOrO 2
MPOEKTUPOBaHUs KOHCTpYKUuUi u3 KM.

Bcero 3a 6 cemectp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
120 3 4 5 |6 7 8 9 |10|11)12 13 14 15 16| 17
6 TexK| |BII3|IP OT‘*T'EFI‘(‘;(H?” BII3|IP OTE'?’“O TexK %T;ﬁ;‘);j’ Ip ﬂg‘;f
YcnoBHbIe 00603HAUEHUS:

e [IP — puarHOCTHUeCKasi paboTa;

e TekK — BOmpOCHI /151 TEKYILIEr0 KOHTPOJIS;

e BII3 — Bonpocsl/3aganus rno temam [13;

e Ortu. no 13 — oTyeT Mo NMpakTUUeCKOMY 3a/laHHIO;

¢ Borp. 3K3 — BOINPOCHI K 3K3aMeHY;

e 1ud. 3au. — AuddepeHIMPOBAHHbII 3aueT.

TekyILui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIe BpeMeHHble HHTepBaJIbl B

cnenyrommx dpopmax:
¢ JMarHocTuyeckas pabora;
e BOIPOCHI AJIs TEKYILero KOHTPOJIS;
e BOIPOCHI/3aiaHus 110 TemaMm [13;
e OTUeT I10 NMPaKTUUeCKOMY 3a/laHHIO;
e BOIPOCHI K 5K3aMeHY.

IIpoMerxyTouHasi arTecTanus IPOBOAUTCS B (pOpMax:
e muddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Hunos, O. O. T'anmnHckas, B. W. KpacHos. . MexaHuka Zie)opMUpoOBaHys ¥ pa3pyLIeHUsI
KOMITO3UITMOHHBLIX Marepuanos. CI16.: U3a-so BI'TY "BOEHMEX" um. [I. @. YctuHOBa, 2023, 6 3K3.

2. B. . Kynuk, E. B. Memkos, A. C. Huios. KoHCTpyKTOpPCKO-TEXHO/IOTHUYECKOe NTPOeKTUPOBaHUe
W3/IeJTHI U3 KOMITO3ULIMOHHBIX Matepuasos. CI16.BI'TY "BOEHMEX" um. /1. ®@. YctunoBa, 2009, 161
3K3.

3. B. U. Kynuk, E. B. Mewkos, A. C. Huos. . KOHCTPpYKTOpPCKO-TeXHO/IOTMYeCKOe NIPOeKTUPOBaHue
W3/1e/TUI 13 KOMITO3ULIMOHHBIX MatepuasioB. CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2009, o7
pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. Boripocel 060oponHO TexHuKU. Cepus 16.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb.
CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. O0pa3sibl U3/IeI1H U3 KOMIIO3ULIMOHHBIX MaTepUasioB.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATUTHHDBI
MEXAHHMKA KOMITIO3UTHBIX KOHCTPYKIIU

AnHoTanusa paboueii nporpaMMsl

Iuciunmiia MEXAHUKA KOMITO3UTHBIX KOHCTPYKIIVMN sipnisieTcs AUCLUAIIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor Texuuku BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadexapoit A2 TEXHOJIOT'MU
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJICTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-4.1 criocobHOCTh pa3pabarbiBaTh, 0CBAUBATh ¥ BHEPSATH TEXHOJIOIHMUECKMe MPOLECChl U MaTepHasbl /s
MPOU3BOJCTBA KOMIIO3UTHBIX KOHCTPYKLWW, MOJEeIUpPOBAaTh TeXHOJOTMUeCKWe TMpOoLecchl TPOU3BOACTBA
paKeTHO-KOCMUUeCKOM TeXHUKHU.

ConepkaHre [UCIWIIIMHBI OXBaThIBaeT KPYI BOIPOCOB, CBS3aHHBIX C MeETOAAMH pacyeTa 3/1eMeHTOB
KOHCTPYKI[MM W3 KOMITO3WILIMOHHBIX MaTepHasioB, pPacCMOTPEHbI K/acChl 3afad CTAaTHUKH, AWHAMUKH U
YCTOMUMBOCTH KOMITO3UTHBIX CTeP)KHEH, 0asoK, MIacTUH U 000/10ueK.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e BOIMPOCHI /ISl TEKYIIIeTO KOHTPOJIS;
e BOIpOCHKI/3ajaHud 1o temam [13;
* OTYeT M0 MPAaKTHUECKOMY 3aJjaHHIO;
e BOIMPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), TpakTudeckue 3aHsATHS (34 4.), camocTosiTenbHast paborta
ctyzeHrta (40 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIATLUTHHDBI
MEXAHHKA KOMITIO3UTHBIX KOHCTPYKIIU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHune padoThI Pexkomenjiyemas 1uTeparypa prn?{?éKOCTb’
Paspen 1. dnemenTsl Mexanuku KM.
A. C. Hunos, O. O. l'anunckas, B. U. KpacHos. . MexaHuka
1.1. O600wjeHHBIH 3aKoH ['yka IeopMUpOBaHUS U Pa3pyIIeHUs] KOMIIO3ULIMOHHBIX
A/151 U30TPOITHBIX 1 Marepuasnos: CI16.: 3g-so BI'TY "BOEHMEX" um. /1. ®. 5
aHM30TponHbIX KM. YcruHosa, 2023 (3)
B. N. Kynuk, E. B. Mewikos, A. C. Hunos. KoHCTpyKTOpPCKO-
1.2. OCoBeHHOCTH TeXHO/IOTUUeCKOe NIPOeKTUPOBaHue H3/:';'e111/1171 u3 )
paspyteHust KM. KOMTMO3ULMOHHBIX Matepuanos: CII6.BT'TY "BOEHMEX 5
uM. [1. ®. YcruHosa, 2009 (1-2)
Wroro mno pasgeny 1 10
Pa3pen 2. OneHka (pu3HKo-MexaHHUeCKHX XapakTepucTuk KM.
2.1. OnpepenieHue yrpyrux 5
xapakrepuctuk KM.
2.2. OCHOBBI TeopHit B. U. Kynuk, E. B. Metiikos, A. C. HiuioB. . KOHCTPYKTOPCKO-
npoudocty KM 5 5
(CTDYKTYDHBI Moaxo). TeXHOJIOTMUeCKoe NPOeKTUPOBaHue U3Ze/ui u3
KOMITO3ULIMOHHBIX MaTepuasnos: CI16.BI'TY "BOEHMEX"
2.3. OcHOBLI TeopHHU um. Jl. ®. Yerurosa, 2009 (1-2)
npouHoctr KM . A. C. Hunog, O. O. l'anunckasi, B. U. KpacHos. . MexaHuka 5
(peHOMEHOMOrHHECKHNIE ZeopMHUpOBaHUS U pa3pylleHUs] KOMITO3ULIMOHHBIX
MOAXO/). marepuaios: CI16.: Vi3g-so BI'TY "BOEHMEX" uwm. [I. ®.
2.4. O611ye npe/cTaBIeHuUs 0 Yerurosa, 2023 (4)
CTPYKTYpHO- 5
(heHOMEHOOTYE CKOI
mozenu KM.
Wtoro mno pa3aeny 2 20
Pa3pen 3. Muorocoiinbie KM.
3.1. OCHOBHBIE MOJIOKEHUS B. 1. Kynuk, E. B. Memkos, A. C. Hunos. KoHcTpykTOpcko-
TEeOPUM MHOTOC/IOMHBIX TeXHOJIOTUUeCKOe IPOeKTUPOBaHUe U3[eInil U3 2
KOHCTDYKI[HA. KOMITO3UIIMOHHBIX MaTtepuasios; CI16.BI'TY "BOEHMEX"
3.2. TepMoynpyrHe M. ,Zl ®. Yctunona, 2009 (].-2) 2
xapakTepucTuku KM. B. U. Kynuk, E. B. Memikos, A. C. Hunos. . KoHCTpyKTOpCKO-
3.3. Mojie/ib roBe/ieHHs TeXHOJIOTMUeCKoe NPOeKTUPOBaHue U3Ze/ui u3
MOHOC/ION B COCTABe MaKeTa KOMITO3ULIMOHHBIX MaTepuasoB: CI16.BI'TY "BOEHMEX" 2
c/oeB MHoroc/okHoro KM. um. [I. @. Yerunoea, 2009 (1-2)
A. C. Hunos, O. O. l'anunckas, B. U. KpacHos. . MexaHuka
3.4. Anroput™ pacuera
pOnECCos AedOpMHPOBAHHS necbopMHUpOBaHUs U pa3pyu1eH1:1';1 KOMH03I/II_II/'I'OHH];IX
pont A marepuanos: CI6.: U3g-80 BI'TY "BOEHMEX" um. [I. ®. 2
Y pa3pylLleHus CIOUCTOr0 Vernsoea, 2023 (5)
KM. ’
3.5. AHanmu3 MeTozoB 2
pelleHNs 3a7a4
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OITUMAa/bHOIO
MIPOEKTUPOBaHHUS
KOHCTpYKLmi 13 KM.

Wroro no pasgeny 3

10

12
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IIpunoxenue 3
K paboueii mporpaMme JUCIATUTHHDBI
MEXAHHMKA KOMITO3UTHBIX KOHCTPYKII I

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI AAJIsl TEKYILIEr0 KOHTPOJIS;
e BOMPOCHKI/3aaHusi 1o Temam I13;

* OTYeT I10 NMPaKTUUECKOMY 3a/|aHHIO;
e BOMPOCHI K 9K3aMeHY;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/is
IIpoBeseHue 3-x MpOMeEXXyTOUHBIX arTecTalyii no 60 Bonpocam Mo paszenam 1-3.
ITpaBuibHbIe 0TBeThl Ha 60% BOIPOCOB SB/ISETCS 3a4€TOM 10 KaXKZ0MY U3 pa3zesioB.

Bonpocsi/3apganus no temam 113
BapuaHThI 3alaHUH K TIpaKTUYeCKUM paboTaM 1-3 HaXofSTCs B IPUTOKEHUH K TTPAKTUKYMY
"KOHCTPYKTOPCKO-TeXHO/IOTHUYEeCKOe NMPOEeKTUPOBaHUe U3/e/IUi U3 KOMIIO3ULIMOHHBIX MaTeprasoB"”

OTuer N0 NPAKTHYECKOMY 3aJaHUI0

OTyeTsI 110 TPAKTHUECKUM PabOTaM Ipe/ICTaBIISIOTCS B TIEYaTHOM WJIH B 37IEKTPOHHOM (110
KOPITOpaTHBHOM TouTe) hopmare, IpelyCMOTPEHHOM I1abJI0HOM OTYeTa I0 TIPAKTHUeCKOol paboTe. 3armuyTa
oTueTa NpPOXOAUT B hopMe A0K/Iaza CTyAeHTa 110 BbIIIOJIHEHHOM paboTe 1 OTBETOB Ha BOIPOCHI MpernoziaBaTe/is.
B ciiyuae ecsiu otyet ohopMiieH B COOTBETCTBUY C TIPeBSB/ISIEMbIMYA TPeOOBaHUSIMU U CTYAEHT OTBEYaeT Ha
TI0CTaB/IeHHbIE BOTIPOCHI, TIPero/iaBare/ib MPUHUMAaeT NMPaKTHUeCcKyro paborTy.
OtyeT He MOXKeT OBbITh IPUHSAT U TTOZJIEXXUT J0pabOTKe B CIyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZienoB,
* OTCYTCTBUSI HEOOXOAUMOTO rpadryecKoro MaTepurarnia,
* HEKOPPeKTHOM MH(OpMaLiu

Bomnpocsl K 3K3aMeHy
ITpumeps! BopocoBs npusefieHsbl B YMK nucLurivHsl.

JuddepennupoBaHHbIii 3a4eT
DK3aMeH CTaBUTCS TIPH YCJIOBUM CIAUM BCEX MPAKTHUECKUX paboT U MPOMEXXYTOUHBIX aTTeCTarlui.
DK3amMeH MPOXOAUT B (hOpMe OTBETOB Ha BOMPOCHI TIPU cobecejoBaHUH C TIPETIO/IaBaTeIeM.
KpuTepuii olieHUBaHUSI OTBETOB CTY/leHTa:
- MeHee 60% TpaBUIBHBIX OTBETOB - OLIEHKA HEY/I0B/IeTBOPUTE/TLHO;
- He MeHee 60% TTpaBUILHBIX OTBETOB - Ol[eHKa YI0B/IeTBOPUTE/LHO;
- He meHee 80% NpaBU/IbHBIX OTBETOB - OL|€HKA XOPOIIIO;
- He meHee 90% MNpaBUIBHBIX OTBETOB - Ol[eHKa OT/IUUHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOM

dopme

BCEI'O

Jlekuu
IIpakTHueckue
3aHATUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-4.1

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pazpnen 1. DmeMeHThI MeXaHUKH
KM.

16

W
(@)

Bonpocs! ans
TeKyLLero
KOHTPOJISA

Pazpen 2. Ouenka (pu3uko-
MeXaHHYeCKHX XapaKTePUCTHK
KM.

66

46

12 34

20

30

Bonpocs! ans
TeKy1LLero
KOHTPOJIA,
Bonpocsl/

3a/laHus 110
Temam I13,
Ortuet 1o
MPaKTUYeCKOMY
3a/]laHuUI0

Pa3pen 3. Muorocaoiinbie KM.

26

16

16 0

10

40

Bonpocs! ans
TeKyLLero
KOHTPOJI4,
Bompocs! k
JK3aMeHy

Bcero 3a 6 cemectp

108

68

34 | 34

40

100

Bcero no aucuuiinHe

108

68

34 34

40

100
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Kputepuu oneHuBaHus

IICK-4.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omkpbimoz2o0 muna:
OpTroTponHbIMU HasbiBawOTCss KM
Kakwue cTpykTypHbIe (haKTOphI BJUSIOT Ha (PM3UKO-MeXaHUUeCKIe XapaKTepUCTUKu KM?

OnpezenuTb MPOA0JIBHBINA MOZY/b YIIPYTOCTH O[HOHAIPAB/IEHHOTO CJ108], 3Hasi UTO
Moayb BojokHa 200 I'Tla, Mmogyne marpuiibl 4 ['Tla, koaddurment apmupoBanus 0,6

OnpezeuTh MoTNepeyHbiii MOJY/b YIIPYTOCTHU OHOHAIPaB/IeHHOT0 CJI0s1, 3Hasi UTO
Moaynb BojiokHa 200 I'Tla, Mmogyns matpuiibl 4 ['Tla, koaddurment apmupoBanus 0,6

OnpezeTuTb MOAY/b CABUTA OHOHATIPAB/IEHHOTO CJI0s1, 3Hasi UTO MOAYJIb C/IBUTa
BosiokHa 40 I'Tla, Mmogynb casura marpuiibl 4 ['Tla, koaddurment apmuposanus 0,6

3anuiyTe MaTpULy MOAaTIMBOCTH opToTporHoro KM, cofiepkaliiyto 9 He3aBUCUMBIX
3/1eMEeHTOB

OripeieUTh MPOAOALHBIN MOY/b YIIpyrocTH cyiouctoro KM Ex, ecmu Axx = 50 I'Tla,
Ayy = 10 I'Tla; Axy = 5TTla.

OrpeieUTh MOTIEPeUYHbIN MOAY/b yIpyrocTy ciouctoro KM Ey, ecru Axx = 50 I'Tla,
Ayy = 10 I'Tla; Axy = 5TTla.

Ecnu afre3noHHast MpOYHOCTb BOJIOKHA U MaTPUL{bl 3HAUMTE/ILHO TTPeBbIILIaeT
MIPOYHOCTD BOJIOKHA, TO ...

(omvcaTh BUJL pa3pylieHus)

. Kak paccmatpuBaetrcs KM ripu peHoMeHoiorndyeckoM noaxoze KM?
Bonpocbl 3akpbimoz2o muna:

. Marpuna B ITKM criocobcTByer

A) paBHOMEpPHOMY pacripe/ie/IeHUI0 Harpy30K MeXXAy apMUPYIOLLUMU 3/1eMeHTaMH,
b) 3aiquTe ux oT BHEILIHUX BO3AEUCTBUM,
B) moctwkeHuio 6osbliieit xxectkoct KM

I') noBbILLIEHUIO TEPMOCTORKOCTH

INog cxeMoii apMrpoBaHUs OpreHTUpoBaHHbIX KM MOHMMalOTCs Takve CTPYKTYpHbIe
rapamMeTphbl, Kak

A) HanpaBJieHUsT YK/IaJKWA apMUPYIOIIUX 3JIEMEHTOB,

b) oTHOCHTe/IBHAS 10JIS1 KQ’KJ0TO U3 pa3HOHAIPABIeHHBIX aDMHUPYIOIIUX /1eMeHTOB
B) pacnipezenieHrie apMUpPYIOLIMX 37IeMEHTOB T10 TojuHe KM

I') Tun apMUpyIOLLKX 37IeMEHTOB

) TexHonoruueckasi cxema ronydenvuss KM
st cTpyKTYpHBIX Teopuii TpouHocTy KM xapakTepHa

A) cnoxxHOCTh BRIOODPA afIeKBAaTHOM, MPUTOAHOM [I7Is TPAKTUKYA MaTeMaTHue CKOM
MoJenn

b) xopoiiiee coOTBETCTBHE TEOPUH SKCIIEPUMEHTATbHBIM JaHHBIM

B) BO3MOKHOCTE ONITUMH3AlIUNA CTPYKTYPHBIX TTapaMeTpoB KM

Kakoit u3 moaxozioB onpeiesieHys IIPOYHOCTHBIX XapakTepucTuk KM ro3Bosisier
MIPOBO/UTD ONTUMU3ALIUI0 €T0 CTPYKTYPhI

A) cTpyKTypHBIi
b) dberHomeHOMOTHMYE CKUIA

B) cTpykTypHO-(heHOMeHOIOrUe CKHit
IocTtorHCTBOM (heHOMEHOJ/IOTHYECKUX TEOPUH MMPOYHOCTH SAB/SIETCS
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A) oTHOCUTe/bHAs TPOCTOTA MOAX0/A
b) BO3MOXXHOCTBb ONITUMU3alMK CTPYKTYPHBIX lapameTpoB KM
B) unkeHepHas TOYHOCTH OMpefie/ieHHsl IPOYHOCTHBIX XapaKTepucTUK KM

I') oLieHKa B/IMSTHUS TEXHOJIOTHUECKUX (DAKTOPOB
Ne 6 Kputepun npouHoCTH apMHUPOBAHHBIX MaTepraioB MOXKHO pasfie/ITh Ha:

A) KpuTepuy 1o npefie/bHbIM 3HaUeHUSIM

B) kputepuu 1o 00beJMHEHHBIM 3HAYeHUSIM

B) KpuTepuu 1o 3KcriepuMeHTa bHbIM 3HaUeHUSM
I') xputepuu 1o BUAY pa3pylLieHus

) KpuTepuu 110 BUJaM HarpyKeHHst
Ne 7 K TeH30pHO-T0TMHOMKAIBHBIM KPUTEPUSIM OTHOCSTCS

A) KpuTepuii MakCUManbHBIX AepopMariuii
B) xpurepuii Manmelictepa

B) xpurepuii I'onbebnara-KorHoBa

I') xpurepuii ®uiepa

) xpurtepuii [laka
Ne 8 K kpuTepusm 1o By paspylieHus: OTHOCATCS

A) xpurtepuii XaimHa

B) xputepuii Manmelictepa

B) xputepuii I'onbaebnara-KorHoBa
I') xpurepuii ®urepa

) xputepuii [Taka
Ne 9 K xputepusim 1o npe/iesibHbIM 3HAYEHUSIM OTHOCSTCS

A) KpuTepuii MakCUMabHBIX AedopMariuii
b) xpurepuii Kelly—Davies
B) kputepuit Mu3zeca

I') xputepuii AikeHa3u
Ne 10 ITpu nosbiiennu temneparype! o 10000C

A) npouHOCTHBIE XapakTepucTUku Y YKM pactyT
b) >kecTkocTHBbIe XapakTepucTuKu Y YKM pactyT
B) npouHocTHbIe XapakTepucTUKH Y YKM cHIKaroTcs

I') >)xecTKoCTHBIE XapakTepuCTUKU Y YKM cHWKaroTcs

16



